Introduction
============

Among the most common infectious diseases, urinary tract infections (UTIs) are a commonly encountered diseases by clinicians in developing countries with an estimated annual global incidence of at least 250 million ([@R1],[@R2]). UTIs refer to the presence of microbial pathogens within the urinary tract and it is usually classified by the infection site:-bladder \[cystitis\], kidney \[pyelonephritis\], or urine \[bacteriuria\]) and also can be asymptomatic or symptomatic, UTIs that occur in a normal genitourinary tract with no prior instrumentation are considered as "uncomplicated," whereas "complicated" infections are diagnosed in genitourinary tracts that have structural or functional abnormalities, including instrumentation such as indwelling urethral catheters, and are frequently asymptomatic([@R3],[@R4]). It has been estimated that globally symptomatic UTIs result in as many as 7 million visits to outpatient clinics, 1 million visits to emergency departments, and 100,000 hospitalizations annually ([@R5]).

Many different microorganisms can cause UTIs though the most common pathogens causing the simple ones in the community are *Escherichia coli* and other Enterobacteriacae, which accounts approximately 75% of the isolates. In complicated urinary tract infections and hospitalized patients, organisms such as *Enterococcus faecalis* and highly resistant Gram-negative rods including *Pseudomonas* spp. are comparatively more common. The relative frequency of the pathogens varies depending upon age, sex, catheterization, and hospitalization ([@R6]).

Treatment of UTIs cases is often started empirically and therapy is based on information determined from the antimicrobial resistance pattern of the urinary pathogens ([@R5]). However, a large proportion of uncontrolled antibiotic usage has contributed to the emergence of resistant bacterial infections ([@R7]--[@R10]). As a result, the prevalence of antimicrobial resistance among urinary pathogens has been increasing worldwide. Associated resistance, i.e. the fact that a bacterium resistant to one antibiotic is often much more likely to be resistant to other antibiotics, drastically decreases our chances of getting a second empirical attempt right ([@R11]). Resistance rates to the most common prescribed drugs used in the treatment of UTIs vary considerably in different areas world-wide. The estimation of local etiology and susceptibility profile could support the most effective empirical treatment ([@R12]). Therefore, investigating epidemiology of UTIs (prevalence, risk factors, bacterial isolates and antibiotic sensitivity) is fundamental for care givers and health planners to guide the expected interventions. Thus, the aim of this study was to determine bacterial etiologic agent of uropathogens and evaluate their in vitro susceptibility pattern to commonly used antimicrobial agents.

Materials and Methods
=====================

The study was performed on UTI cases attending Jimma University Specialized Hospital from April to June 2010. A total of 228 clean catch midstream urine samples were collected in a wide mouth sterile container from the study subjects who have not received antimicrobials within the previous fifteen days. Then the bacterial uropathogens were isolated and tested for antimicrobial drug resistance pattern.

***Bacterial isolation and identification procedures:*** Isolation of uropathogens was performed by a surface streak procedure on both blood and MacConkey agar (Oxoid Ltd. Bashingstore Hampaire, UK) using calibrated loops for semi-quantitative method and incubated aerobically at 37 °C for 24 hours, and those cultures which becomes negative at the end of 24 hrs incubations were further incubated for 48 hours. A specimen was considered positive for UTI if a single organism was cultured at a concentration of ≥10^5^ cfu/ml. Bacterial identification was made using biochemical tests, namely indole, citrate, oxidase, H2S production, lysine decarboxylase, lactose fermentation, urea hydrolysis, gas production, catalase, coagulase, manitol fermentation and novobiocin susceptibility test ([@R7]).

***Susceptibility testing:*** Antimicrobial susceptibility of isolates was tested for all 21 bacterial uropathogens by the disk diffusion according to Clinical Laboratory Standards Institute (CLSI) guide lines ([@R13]). The antibiotic discs and their concentrations were: Clindamycin (CL,2µg) Amoxicillin (AML, 10µg), Ampicillin (AMP, 10µg), Tetracycline (TE, 30µg), Chloramphenicol (C, 30µg), Ciprofloxacin (CIP, 5µg), Trimethoprim+Sulphamethazole (SXT, 25µg) , Gentamicin(CN, 10µg), Ceftriaxone (CRO, 30µg), Nalidixic acid (NA, 30µg), and Nitrofurantoin(F, 300µg). All the antimicrobials used for the study were obtained from Oxoid Ltd. Bashingstore Hampaire, UK. A standard inoculum adjusted to 0.5 McFarland was swabbed on to Muller-Hinton agar (Oxoid Ltd. Bashingstore Hampaire, UK); antibiotic disc were dispensed after drying the plate for 3--5 min and incubated at 37°C for 24 hours.

The reference strains used as control were *E. coli* (ATCC 25922), *S. aureus* (ATCC25923) and *P. aeruginosa* (ATTC 27853).

Data were entered and analyzed using SPSS version 12.0.1 windows. Discrete variables were expressed as percentages and proportions were compared using the Chi-square test. Statistical significance difference were considered at value of p\<0.05.

Ethical clearance was obtained prior to data collection from the College of Public and Health Sciences Ethical Review committee and all the study subjects were enrolled after written informed consent was obtained.

Results
=======

The demographic characteristic of the study subjects showed that, the majority of them were (58.3%) living in urban area and 212(93%) were outpatients. Significant proportions were (64.9%) female, 122(53.5%) in the age categories of 19 to 39 years, 182 (80.2%) married and 139 (62.6%) were either illiterate or read and write. The age range of the patients was between 15--82 years with a median of 37.1 ([Table. 1](#T1){ref-type="table"}).

###### 

Characteristics of study participants Jimma University Specialized Hospital from April to June 2010.

  Variables                           Number   Percentage
  ----------------------------------- -------- ------------
  **Location**                                 
  Urban                               133      58.3
  Rural                               95       41.7
  **Sex**                                      
  Male                                80       35.1
  Female                              148      64.9
  **Age Categories**                           
  Less or equal to 18 years           22       9.6
  19 to 39 years                      122      53.5
  40 to 59 years                      59       25.9
  Greater than or equal to 60 years   25       11.0
  **Educational level**                        
  Illiterate                          64       28.1
  Write and read only                 81       36.5
  Up to 8 grade complete              42       18.4
  Up to 12 grade complete             33       14.5
  University level                    8        3.5
  **Marital status**                           
  Single                              42       18.5
  Married                             182      80.2
  Divorced                            2        0.9
  Widowed                             2        0.8

Out of 228 cultured urine specimens, significant bacteriuria were detected only on 21(9.2%) of the cases. As it is shown in [Table 2](#T2){ref-type="table"}, 50 % of the isolates were *E. coli* and *K pneumoniae* while other gram negatives were found in small in number. On the other hand the isolated Gram positive bacteria were *S. aureus* and *S. saprophytics* with proportion of 1(4.8%) and 3(14.3%), respectively. The gram positive and gram negative bacterial proportion was 4(19.1%) and 17(80.9%), respectively.

###### 

Frequency of bacterial uropathogens isolated from UTI suspected patients, Jimma University Specialized Hospital, April to June 2010.

  Isolates                Number   Percentage
  ----------------------- -------- ------------
  *Citrobacter species*   2        9.5
  *E. coli*               7        33.3
  *Entrobacter cloacae*   2        9.5
  *K. pneumoniae*         4        19.0
  *P. mirabilis*          1        4.8
  *Providencia stuart*    1        4.8
  *S. aureus*             1        4.8
  *S. saprophyticus*      3        14.3
  Total                   21       100

There was no statistically significant variation observed (P\>0.5) for variables such as being inpatient or outpatient; area of residence, sex, pregnancy and stage of pregnancy, age groups and other factors except the history of catheterization (χ^2^= 10.3; P=0.001).

Bacterial uropathogen isolates from patients with UTIs revealed the presence of high levels of single and multiple antimicrobial resistances against commonly prescribed drugs ([Table 3](#T3){ref-type="table"}). *E. coli* which is the predominant cause of UTI, showed high percentage of resistance to ampicillin and amoxacillin (100%), and low resistance to ciprofloxacin (14.3%). *Klebsiella* spp which is the second most prevalent pathogen of UTI displayed a similar resistance pattern as of E.coli and showed hundred percent resistant to ampicillin and amoxicillin; however, all isolates were susceptible to ciprofloxacin and all others gram negative isolates were similarly resistant to ampicillin and amoxicillin as to that of *E. coli* and *K. pneumonia*.

###### 

Resistance pattern of bacterial isolate from urine culture Jimma specialized Hospital from April to June 2010

  ------------------------------------------------------------------------------------------------------------------------------------------
  Organisms          Number of strains (%) resistant to                                                                             
  ------------------ ------------------------------------ -------- -------- ------- ------- -------- ------ ------- -------- ------ --------
  *E. coli*\         7\                                   7\       2\       0       0       1\       0      0       2\       0      2\
  (n=7)              (100)                                (100)    (28.6)                   (14.3)                  (28.6)          (28.6)

  *K. pneumonia*\    4\                                   4\       4\       2\      0       0        1\     1\      2\       2\     3\
  (n=4)              (100)                                (100)    (100)    (50)                     (25)   (25)    (50)     (50)   (75)

  *S.*\              2\                                   2\       0        0       2       0        0      0       0        0      0
  *saprophyticus*\   (66.7)                               (66.7)                                                                    
  *(n =3)*                                                                                                                          

  *Enterobacter*\    2\                                   2\       2\       0       nd      0        0      0       1        nd     0
  species\           (100)                                (100)    (100)                                                            
  (n=2)                                                                                                                             

  *Citrobacter*\     2\                                   2\       2\       1\      1\      1\       0      1\      1\       0      2\
  species *(n=2)*    (100)                                (100)    (100)    (50)    (50)    (50)            (50)    (50)            (100)

  *P. mirabilis*\    1\                                   1\       1\       0       nd      0        0      0       1\       nd     0
  *(n=1)*            (100)                                (100)    (100)                                            (100)           

  *Providentia*\     1\                                   1\       0        0       Nd      0        0      0       0        nd     0
  species*(n=1)*     (100)                                (100)                                                                     

  *S.aureu*\         0                                    1\       1\       1\      1\      1\       0      1\      1\       0      1\
  *(n=1)*                                                 (100)    (100)    (100)   (100)   (100)           (100)   (100)           (100)
  ------------------------------------------------------------------------------------------------------------------------------------------

CL: Clindamycin; AML: Amoxacillin; AMP: Ampicillin; C: Choramphenicol; NA: Nalidixic acid; CIP: Ciprofloxacin; CN: Gentamycin; CRO: Ceftriaxone; TE: Tetracycline; F: Nitrofurantoin; SXT: Trimethoprim-sulphamethoxazole, nd; Not done Some of the \# of resistance to respective organisms is 1 and is concluded 100% ressistance but it was not repeated at different time, was done with same size.

In this study, staphylococci were responsible for about 18.1% of UTIs cases; among these, *S. saprophyticus* was the most common species isolated. *S. saprophyticus* and *Staphylococcus aureus* were resistant to ampicillin and amoxacillin in 100% and 66.77% of the cases, respectively. However, nitrofurantion resistance was detected only in 2 K. *pneumoniae* isolates, and to all isolates least resistance was observed for drugs such as ceftriaxone gentamycin and chloramphenicol.

Discussion
==========

Bacterial infection of the urinary tract is one of the common causes for seeking medical attention in the community, ([@R14]). Effective management of patients suffering from bacterial UTIs commonly relays on the identification of the type of organisms that caused the disease and the selection of an effective antibiotic agent to the organism in question ([@R15]).

In this study, the isolation rate of bacteria from urine was 9.2 % which is comparatively lower than reports within the country and other part of the world ([@R14], [@R16]--[@R19]), this might have been either due to sample size variation or the studies might have been based on retrospective survey. However, this finding is in line with studies done in Addis Ababa ([@R20]) and one from Iran which had a rate of 13.2% ([@R12]).

*Escherichia coli* (*E. coli*) is the major aetiological agent in causing UTI, which accounts for up to 90% of cases ([@R21]). In this study, the most frequent uropathogens were Gram negatives which made up 80.9% of all the isolates. *E. coli* is by far the most common bacteria isolated from urine samples in both outpatients and inpatients of both sexes, and this finding is in agreement with others finding too ([@R12], [@R16], [@R19], [@R22]). In contrary to others study findings where the second reported isolates was *Staphylococcus species* ([@R16], [@R20], [@R22], [@R23]), in this study it was *K. pneumoniae* which is in agreement with the findings of Khameneh *et al* ([@R24]) and Chin *et al* ([@R25]).

Resistance to antimicrobial agents has been noted since the first use of these agents and is an increasing world-wide problem ([@R6]). This study revealed that a higher prevalence rate of resistance to the commonly prescribed antibiotic agent. The finding that 100% of *E. coli* and *K. pneumoniae* isolates were resistant to Amoxicillin and Ampicillin is of great importance and implies that these antibiotics cannot be used as empirical therapy for urinary tract infection particularly in the study area. On the other hand very low levels of resistance were detected to antibiotics such as ceftriaxone, nitrofurantoin and gentamycin and a comparable rate of sensitivity has been reported for these drugs in previous studies done in Ethiopia ([@R16], [@R17], [@R20], [@R26], [@R27]), in Kosovo ([@R19]), in Iran ([@R12],) and in South Croatia ([@R2]). Low resistance was observed for these drugs because they are not easily accessible and relatively expensive in price compared to others. Thus, these drugs could be considered as alternative options in the empirical treatment of UTIs.

In conclusion, the isolation of bacterial uropathogens with a higher resistance rates for commonly used antimicrobials leaves the clinicians with very few options to choose drug used for empirical treatment of UTIs. Therefore, it is important to urge physician and other health worker in the field on the need of re-evaluation of empiric treatment of UTI.

As drug resistance among pathogens is an evolving process, routine surveillance and monitoring studies should be conducted to provide physicians with knowledge about the most effective empirical treatment of UTIs.\'
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